The nematode C. elegans contains numerous endogenous small RNAs produced 7 by RNA-dependent RNA polymerase complexes. The DRH-3 helicase, a 8 component of RdRP, is required for production of both "silencing" siRNAs bound 9
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although it was more pronounced at the distal ones ( Figure 4B and C).
1 8
In summary, we observed an increase in antisense transcription at the 2 1 9 CSR-1 target genes and an increase in enhancer RNA transcription (in both 2 2 0 directions) in the absence of RdRP-produced small RNAs. These results
1
suggest that double-stranded RNA may accumulate at these regions in the 2 2 2 studied mutants and that it may initiate the antiviral RNAi pathway ultimately 2 2 3 guiding the deposition of silencing chromatin marks. To test the idea of dsRNA accumulation in our mutants, we performed 2 2 8
immunostaining of the intestinal cells with the antibody recognizing long dsRNA 2 2 9 (J2, a generous gift from Dr. Mühlberger). In the csr-1(tm892) mutant the 2 3 0 accumulation was not extensive, but in drh-3(ne4253) we observed a strong 2 3 1 staining signal in the nucleus ( Figure 5C ). We confirmed the specificity of the 2 3 2 antibody by using RNase A-treated control samples (Supplementary figure 3).
3 3
Small antisense RNAs are very abundant in the wild type worms, and they 2 3 4 are mostly represented by secondary siRNAs produced by RdRPs: 22G RNAs.
3 5
Therefore, secondary siRNAs should be significantly depleted in the RdRP sense and antisense RNAs in the siRNA duplex generated by Dicer.
4 8
To specifically examine the changes in the siRNA landscape at the CSR-1 2 4 9 target genes, we chose a cluster of histone genes on chromosome four ( 
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Thus, the nuclear accumulation of dsRNA in drh-3(ne4253) and the 2 5 6 appearance of the primary siRNA signature in the population of small RNAs 2 5 7 present in RdRP mutants strongly suggest that the antiviral RNAi pathway is 2 5 8 ectopically activated in the absence of secondary small RNAs.
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Moreover, the ectopic H3K27me3 at the CSR-1 target genes and 2 6 0 H3K9me3 at the enhancers observed in drh-3(ne4253) is likely guided by this 2 6 1 new population of Dicer-dependent small RNAs. We believe that CSR-1-bound 2 6 2 antisense RNAs protect their RNA targets both from the WAGO-induced and 2 6 3 antiviral RNAi pathway-induced silencing in the nucleus (Figure 6 ). However, at 2 6 4 the developmental genes harboring enhancers both CSR-1 and WAGO 2 6 5 pathways appear to antagonize ectopic H3K9me deposition ( Figure 6 ).
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The increased intergenic enhancer RNA expression in csr-1(tm892) and 2 6 7 drh-3(ne4253) worms is likely due to indirect effects, as no secondary siRNAs 2 6 8 matching enhancers had been detected. However, we cannot exclude the 2 6 9 possibility that some non-abundant secondary siRNAs may limit enhancer RNA 2 7 0 expression, therefore antagonizing the production of long dsRNA and 2 7 1 heterochromatin formation at these regulatory regions. The nematodes are unique in their extensive network of the de novo 2 7 8
RdRP-produced small RNAs (22G RNAs). Two Argonaute proteins belonging to 2 7 9 the WAGO group, NRDE-3 and HRDE-1, were associated with nuclear silencing 2 8 0 processes in multiple studies, mostly involving exogenous dsRNA triggers or 2 8 1 reporter transgenes (Guang et al., 2008; Guang et al., 2010; Burkhart et al., 
9 6
Here, we uncovered a surprising role of the C. elegans secondary siRNA 2 9 7 system in inhibiting dsRNA production in the nucleus and ectopic 2 9 8 heterochromatin deposition associated with this. We propose that siRNAs through such a mechanism.
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At the tissue-specific spermatogenesis genes, a loss of H3K27me3 takes 3 1 9
place in drh-3(ne4253). This is accompanied by ectopic expression of these 
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Notably, the re-distribution of H3K27me3 to active autosomal genes (i.e.
9
CSR-1 targets) also occurs in the absence of H3K36 methylation at these genes other animals it prevents dsRNA formation and ectopic silencing of active genes.
4 4
Importantly, an independent line of research from our lab identified a role for Strains were maintained at 20 °C unless otherwise noted, using standard 3 7 4
methods (Brenner, 1974 worm populations were grown 5-7 h after synchronization. 
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Validation information for the commercial antibodies is included at the 3 9 4
manufacturers' websites.
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Library preparation, sequencing and data processing 3 9 6
ChIP-seq libraries were prepared using TruSeq Illumina kit (set A -15034288, 3 9 7
set B -15034289) according to manufacturer's instructions. The sequencing was 3 9 8 performed on Illumina NextSeq 500 Next-Generation Sequencing equipment.
9 9
The 75-bp single-end Illumina sequencing reads were preprocessed by trimming (Table 1 ).
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Two independent ChIP experiments were performed with each type of antibody.
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Comparison of the results demonstrated the good reproducibility of the data 4 0 8 (Supplementary table 2) . Duplicates reads were removed, and the data was 4 0 9 processed as described below. value in the immunoprecipitated DNA sample was higher than that in the 4 3 0 corresponding input DNA in at least one sample in the set were considered.
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Analysis of Chromatin Domains and ATAC-seq Peaks
3 2
Coordinates of chromatin domains were obtained from Evans et al., 2016.
3 3
Putative enhancer regions were obtained by combining coordinates of domains (1:500) for two hours in the dark room. After 3 washes, the samples were change of bin coverage ratio between mutant strain and wild type was calculated.
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Only the subclass of highly active genes (CSR-1 targets) is represented. The 
2 3
ChIP-seq data were normalized as described in methods. *P-value<2.2*10 pronounced at distal enhancers than at intragenic enhancers (ATAC-seq peaks). ratio of normalized bin coverage between mutant and wild type was plotted on a
